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RESUMEN 
Este trabajo se centra en la irnpor- 
tancia económica de la pequeña y me- 
diana industrias en un contexto de 
cambio manufacturero y de largo pla- 
zo. Se destacan, desde una perspectiva 
histórica, cinco importantes innovacio- 
nes empresariales y se relacionan con 
su potencial aplicabilidad a las peque- 
ñas y medianas empresas en distintas 
etapas de cambio industrial y econó- 
mico. Se destaca la importancia de  la 
dinámica del tamafío de la empresa en 
el desarrollo económico y se discute 
conceptualmente la relación entre el 
desarrollo de productos y procesos, el 
empresariado innovador y el papel de 
la pequeña y mediana industrias. 
Innovation, Enterpreneurship, and the 
Role of Smaii and Mediurn Size 
Industries 
This paper focuses on the signifi- 
cance of small and medium size indus- 
tnes in long term economic and manu- 
facturing change. Five major innovati- 
ve entrepreneurial roles are identified 
from the modern and histoncal econo- 
rnic literature, and are related to their 
potential availability in smali and me- 
dium size firms over the various stages 
of economic and industrial change. A 
general analysis of the significance of 
fm size dynamics in economic deve- 
lopment is the followed by a concep- 
tual discussion on the relationship 
arnong between product and process 
development, innovative entrepreneur- 
ship, and the role of small and medium 
size industries. 
Innovation, Enterpreneurship, and the Role of 
Small and Medium Size Industries. 
The rapid intemational diffusion of manufacturing activities and 
innovations has become one of the major economic characteristics of 
our time. Nations that had scarcely industrialized over three decades 
ago have now become major exporten of industrial goods where manu- 
facturing makes a substantial contribution to national development. 
Enterprise size has been one of the most significant variables influ- 
encing industrialization and the international diffusion of innovations. 
Small and medium size industrial enterprises have, in particular, been 
major vehicles for both employment creation and the diffusion of inno- 
vations at local and regional levels, especially in less developed econo- 
mies. In advanced nations, small and medium size enterprises have also 
played significant roles in the diffusion of innovations, especially in the 
earlier phases of product and process development. 
The relationship between enterpreneurship and fiim size in promo- 
ting these developments has been neither adequately acknowledged nor 
researched. Usually, both entrepreneurship and firm size have treated in 
highly fragrnented ways to  focus on such aspects as investment, R & D, 
and interna1 organizational questions. While such studies have yielded 
very significant insights on the issues they have researched, the broader 
aspects related to the various enterpreneurial roles and their relationship 
to firm size and evolution have been conspicuously missing. 
This paper will attempt to  relate the broader and most significant as- 
pects of entrepreneurial innovation and its diffusion by considering the 
role of small and medium size industrial enterprises in product and pro- 
cess development. A concise survey of the historical literature will first 
define the major innovative entrepreneurial roles, to be followed by a 
brief discussion of the role of small and medium size industries in the 
process of industrialization and economic development. The relation- 
ship between the entrepreneurial roles, innovation diffusion, product 
and process development, and firm size will then be explored in the last 
section. Emphasis will be placed on examining the general relevante of 
these relationships and their microanalytic details or assem$ling empiri- 
cal evidence. 
While technological innovation has attracted much attention in re- 
cent times, its relation to the broader and very significant question of 
entrepreneurship has remained considerably neglected in the economic 
literature. Such neglect has been one of the most pervasive features of 
the orthodox economic paradigm. An emphasis on unrealistic behavio- 
ral principles, compounded by Walrasian static analysis, and by equili- 
brium and optimization assumptions, have tended to view entrepreneu- 
nal activities as automatic, if not downright trivial'. This bias has also 
been significant in the economic development literature, where its "ma- 
cro" approach, based on national income accounting, has al1 but com- 
pletely ignored the role of entrepreneurship as the most important fac- 
tor in development. To a great extent, this neglect has been part of the 
Keynesian legacy and its emphasis on economic aggregates2. At the sa- 
me time, the study of economic development, whether macro or micro, 
has depended greatly on the study of flows, whereas entrepreneurship 
can only be considered, from this perspective, as a stock variable. 
It is interesting to note that a recent survey of 25 general works on 
economic development, many of them textbooks, found that while se- 
vera1 of them contained a section or chapter on entrepreneurship, the 
ideas developed in those sections were, for the most part, not applied in 
other chapters3. At the same time, their treatment of export promotion 
and industrialization policies has not considered the impact of shortfalls 
of entrepreneurial slulls in the implementation of such strategies. This 
neglect has, for example, also become obvious in our prevailing ignoran- 
ce of the obstacles and frictions that interfere with entrepreneunal 
oportunities. Institutional obstacles that arise both from divergent eco- 
nomic interests and established inertia have thus been important obs- 
tructions to economic growth and innovation. Obstacles related to a 
lack of skills and knowledge, along with the effort required to overco- 
me the little noticed but important friction of space and distance, espe- 
cially in international and interregional trade, have also been greatly ig- 
nored. 
Clearly, a definition of entrepreneurship that focuses only on tech- 
nological innovation is insufficient to consider the myriad other innova- 
1. A significant discussion o f  the shortcominps, bascd on thc ncoclasiical approach. is in 
Baumol(1968, 1983). 
2. See, for esample, Gicrsch's (1984) provocative account of thc Schumpetcrian plira- 
digm and its relation to current and prcvious trcnds. 
3. Sec Leibenstcin (1985); the samc pattcrn was found in discusiions with economists 
who tcach courses on econornic dcvclopmcnt. 
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tive activities and roles that are part of the entrepreneurial function. 
Only when entrepreneurship is differentiated with respect t o  its vanous 
economic and innovative roles can it be expected to provide adequate 
insights on its effects on the processes of industrialization and econo- 
rnic change. At the sarne time, it is obvious that enterprise size has di- 
fferent impacts on, and is variously affected by, each entrepreneurial 
role. Larger firms may thus be able to afford entrepreneurial capabili- 
ties that are virtually unknown to smaller firms, while the latter can en- 
joy greater flexibility in making decisions that take better advantage of 
rapidly changing conditions. 
Although a precise definition of entrepreneurial roles has not 
emerged, the histoncal literature on this topic has revealed diverse fa- 
cets that can be used to develop a comprehensive typology4. Capital in- 
vestment and accumulation, and the inherent risk involved, has been 
the oldest and most common role ascnbed to entrepreneurship. This de- 
finition can be historically traced t o  Cantillon's eighteentli century con- 
ceptualization of the entrepreneur as the bearer of non-insurable risk. It 
became enshrined in economic thinking after Adam Smith's mercanti- 
list interpretation of entrepreneurship as the provision and accumula- 
tion of capital, to  the exclusion of other possible roles, a legacy that 
was later adopted and expanded upon by Marx and, in our own time, 
. by the neoclassical paradigm. Almost half a century after Smith, Say 
provided a distinction between investment and organizational decision- 
making that was largely ignored for over a century, but would be made 
more explicit by Schumpeter's well-known differentiation between in- 
novative and routine decision-making. 
A second but less common role assigned to  entrepreneurship is 
that of managerial or productive coordination. After Say's contribu- 
tion, noted above, Marshall equated entrepreneurship to  the coordinati- 
ve role by regarding it as the fourth factor of production. Contrary to 
the opinion of some scholars, however, Schumpeter did not exclude the 
potential for innovation from this role, inasmuch as he regarded the de- 
velopment of new organizational forms to be a major component of the 
innovative process. This role was also related to  the process of econo- 
mic development when. in the 1950s, Harbison (1956) obsemed that 
managerial and organizational capability were the most scarce skills in 
less developed economies. Then, since the 1960s, the coordinative role 
has attracted significant attention through Leibenstein's (1 968, 1978) 
X-efficiency conceptualization that focuses on organizational motiva- 
4. Some discussion on thc nccd to approach entrcprcncurship from a broad, multidisci- 
plinary pcrspctivc has emcrgcd in thc litcraturc from timc to timc. Sce, for cxamplc, Gicrsch 
(1984). Kilby (1971). and Rcdlich (1966). 
tion as a major factor in economic change5. The coordinative role beco- 
mes most obvious in the X-efficiency paradigm through the definition 
of "input completing" activities, where the abiiity to obtain and use 
factors of production that are not well marketed is most seriously tes- 
ted. For such factors, markets may not even exist, and prices will not 
usually yield the necessary signals required to  anticipate quaiity or  per- 
formance levels. It is also in this role where small and mediumsize in- 
dustrial enterprises have been most effective in fulfilling economic 
needs. Such commonplace activities as the adaptation of production 
processes t o  allow the employment of less skilled labor, or  the restruc- 
turing of production tasks to implement a new productive process, are 
familiar examples of this element. 
The Scumpeterian focus on innovation attracted increasing atten- 
tion to  a third major component of the entrepreneurial function: inven- 
tion. Schumpeter's (1934) implicit, yet well-known distinction between 
process and product innovation basically equated the latter to the type 
of experimentation and discovery that is now commonly associated 
with corporate R & D and individual inventiveness. Nelson and Winter 
(1982) have been the most recent and best-known exponents of this 
approach, focusing on one major and very significant aspect of inven- 
tion: corporate R & D and its effects on economic change. Their exten- 
sion and conceptualization of this aspect of innovation as an evolutio- 
nary process, rooted in natural selection mechanisms, have extended 
and enriched the Scumpeterian paradigm and its dynamic underpin- 
nings6. 
A fourth major component of entrepreneurship that is much rela- 
ted to organizational form, structure and size is that of strategic plan- 
ning and decision-making. This role can also be related to Schumpeter's 
broad perspective on innovation through the very direct effect it exerci- 
ses on such activities as the creation and opening of new markets and 
sources of inputs. The evolution of this role can be traced to the histori- 
cal development of industrial organizations as they changed from being 
primarily single product-single function enterprises to single product- 
multi function and finally multi product-multi function organizations. 
Its context is therefore much related to questions of enterprise size and 
to changes in managerial knowledge. Chandler and Redlich (196 1) and 
Chandler and Daems (1980) have related this typology to the geogra- 
phical expansion of markets of industrial enterprises as these evolved 
from serving primarily local or regional markets to multi-region and to 
5. A major argumrnt for thir approach is bascd un Sulow's (1957) findinp o f  a substan- 
tial residual (87.5 pcrccnt). Icft unaccountcd for by labor and capital in thc production func- 
tion spccification. 
6. Scc a l w  Crccnt'icld and Strickon (1981). 
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national and international markets. This role also has, in this sense, a 
substantial and explicit linkage to the international diffusion of entre- 
preneurial innovations through the decision processes it activates. 
At a microbehavioral level, the strategic planning role can also be 
related to  McClelland's (1961) elaboration of the "n-Achievement" 
(need for achievement) concept in its implications for risk-taking and 
decision-making. Because strategic decisions often affect substantially 
al1 of the other entrepreneurial roles, a t  least insofar as corporate orga- 
nizations are concerned, its significance for entrepreneurial innovation 
and diffusion cannot be underestimated. More recently, Leibenstein's 
definition of "gap filling" activities in the X-efficiency paradigm is also 
central t o  this role, through the identification and coverage of market 
deficiencies and opportunities it exercises7. 
Finally, the connection of distinct markets is yet another role that 
has received substantial attention in modern times. Hirschman's (1958) 
contribution, viewing entrepreneurship as central to the creation of for- 
ward and backward linkages in manufacturing industries, was very signi- 
ficant in this respect. This view was also quite compatible with Schum- 
peter's perspective on the opening up of new markets or  sources of in- 
p u t ~  as major elements of innovation. Leibenstein (1978) has also ex- 
panded significantly on this role, considering it as a major outcome of 
entrepreneunal motivation in the Xefficiency paradigrn. 
A study of the significance of entrepreneurial innovation in the 
process of economic development cannot ignore the historical impor- 
tance of firm size at any of the various stages of development. Previous 
work on industrial studies and economic development has shown that 
small and medium size industries (and particularly the former) have ac- 
counted for the larger share of manufacturing employment in most na- 
tionss. Only in some of those countries that are now in the most advan- 
ced stages of industnalization have large industries accounted for a sig- 
nificant share of industrial employment. 
Small and medium size industries are, furthermore, more spatially 
dispersed and can make a better contribution to  local and regional deve- 
lopment, especially in hinterland regions, than large industries, which 
7. I:xamplcs 01' "gap Iilling" provided by Lcibenstcin (1968) are thc scarch, discovcry 
and cvaluation oí' cconomic opportunitics and information. marshallinp financia1 rcsourccs for 
tlic cntcrprisc. and translating tlicsc into ncw markcts. 
8. SW, for cxamplc, Stalcy and Morsc (1965).  Bancrji (1978).  and Andcrson (1982).  
are usually concentrated in primate or major metropolitan areas9. Small 
and medium size industries are also generally more labor intensive than 
lage  industries and can make a more significant contribution to  both 
local and national employment, especially since they account for the 
lion's share of manufacturing employment. Most of the time, these in- 
dustries have also served as significant incubators of large enterprise. In 
this respect, Anderson (1982), for example, found that the share in em- 
ployment expansion of large industrial firms attributable to the growth 
of small industries ranged between 40 and 53 percent for Korea, the 
Philippines, Turkey and Taiwan, and was 67 and 70 percent for Indica 
and Colombia, respectively ' O .  
The relationship between firm size and the process of economic 
development has been previously explored by some authors through the 
analysis of historical stages of development. Thus, for example, Ander- 
son (1982) and Parker (1979) developed general growth phase typolo- 
gies based on the experience of the industrialized nations". In these 
schemes, the contribution of industries becomes most obvious in the 
early phases of industrial development, where household (cottage) ma- 
nufacturing can account for as much as 70-75 percent of total industrial 
employment (first phase, see Figure 1). Garment-makers, smiths, shoe- 
makers, hadicrafts, and crop processing are typical exarnples of these in- 
dustries. The predominance of these rudimentary industries in this sta- 
ge is therefore best expiained by their relationship to agricultura1 pro- 
duction, as providers of inputs and processing capacity, and of the non- 
food needs of rural areas and small towns. 
Small workshops and factories have been found to grow rapidly 
and displace household manufacturing in many industries dunng the se- 
cond stage of development. Over the long term, these firms have been 
generally considered to be a significant source of income. While many 
have thought small industrial firms to be engaged primarily in traditio- 
nal activities, Norcliffe and Freeman (1980) have actually found that 
only a small range of such activities is actually practiced in many rural 
industries. A wider range of activities than has so far been thought pos- 
sible in both rural (particularly resource-based and agro-processing) and 
urban "informal7' small industries therefore attests to, and comple- 
ments. the very significant employment share of these industries. Inso- 
9. I;or the purposes o f  this discussion, small industry will be considcrcd to includc both 
hou\chold (or cottagr) industries and srnall I'lictorics o f  workshops. Insofar as sizc thrcsholds 
are conccrncd, industries crnployinp Icir than 30 cmployccs are usually cwnsidcrcd small: thoic 
ernploying between 30 and 100 are norrnally cmnsidcred mcdium sizc whilc largc industries arc 
pcncrally thought to  employ o w r  100. 
10. Thc time pcriods covercd werc 1920-40 (Taiwan). 1953-73 (Colombia). 1961-71 
(India: Uttar Pradcih). 1963-75 (Korca). 1967-75 (Philippincs), 1970-77 (Turkcy). 
11. Scc also Hoselitz (1959) and Livingstonc ( 1  980). 
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far as the entrepreneurial roles are concerned, i t  can be expected that 
productive coordination and intermarket connection may be most im- 
portant for small household firms in these early stages. Investment capi- 
tal is usually obtained from farnily or  partners, and the role of institu- 
tionalized capital markets (except for some governmentsponsored len- 
Figure 1.- Manufacturing Enterprise Size and ~ e v ~ l o ~ m e n t  Stages 
Share of 
Total 
Manufacturing 
Employment medium 
smaii 
household (cottage) 
1st 2nd 3rd 4th Economic Deveio~ment 
Stages 
Source: Anderson (1982) and author's estimates 
ding programs) is generally insignificant for these industnesl2. Similar- 
ly, invention and strategic planning are usually present only at a very 
rudimentary level, if at all. Some elementary technological experimen- 
tation can occur, however, through some equipment modernization and 
production readjustments. International innovation diffusion and adop- 
tion dunng the first two stages of development have been traditionally 
considered fo follow a simple pattem, originating in the advanced na- 
tions acting as global locomotives of economic growth and being diffu- 
sed, with significant and varying time lags, to the less developed econo- 
mies. In this process, primate cities and their most significant industries 
usually serve as major vehicles of diffusion to  the hinterland and its lo- 
12. Many have argucd. ovcr thc ycars, lor pulicy-induccd shifts of invcstrnent opportuni- 
tics toward thcsc industrics in lcss dcvclopcd cconomics. Andcrson (1982). for examplc, belie- 
ves this would improvc carning opportunitics for a Iargc sliarc of thc labor for(;c whilc encoura- 
ginp regional industrial dcvclopmcnt. 
cal and regionally-based industries. Imitation effects can be considered 
to be very significant here, especially in the coordinative and intermar- 
ket connective entrepreneunal roles. 
The growth of medium size industries is usually very significant 
during the second and third stages, but particularly the latter, as small 
industries grow and take advantage of greater scale economies in pro- 
duction, management, and technical efficiency. Better productive coor- 
dination, combined with improved access t o  investment capital and in- 
frastructure and, in many cases, with government subsidies, are power- 
ful causes and incentives for firms with sufficient entrepreneurial moti- 
vation to  grow larger. At the same time, taking advantage of growing 
demand and a larger market niche also requires some strategic planning 
to  guide firm expansion and marketing efforts. 
The transition from household and small firms to  medium size in- 
dustries varies greatly between sectors. Anderson (1982) has, for exam- 
ple, found that small industries in lightengineering activities can grow 
very rapidly during this stage. Similarly, small and medium size clothing 
and footwear manufactureres can grow rapidly through "putting out", 
undertaken by many as a secondary source of income, and subcontrac- 
ting. Small and some medium size producers in food processing can. on 
the other hand, decline significantly, as a result of the mechanization of 
processing operations for some agricultura1 products. Spatially, some 
urban "informal" small industries may grow while their rural counter- 
parts decline. This is usually the case for small urban industries that in- 
crease thir workforce by providing employment to  recent rural-urban 
migrants, or that act as low income, near-subsistence activities in the in- 
formal sector. At the same time, small and medium size metropolitan 
industries serving high income segments can also grow very rapidly, pro- 
viding incomes that exceed the levels of skilled labor in the formal sec- 
tor. Many of these small industries that grow to  medium or  even large 
size serve as convenient starting points for new entrepreneurs that want 
to reduce nsks and overhead costs. 
While the growth of large manufacturers is very conspicuous du- 
nng both the third and fourth stages of development, it must be noted 
that these industries seldom account for a significant share of total ma- 
nufacturing employment, except in the most advanced nations (fourth 
stage). At the same time, even the smaller industries of some secton, 
such as electronics in the advanced nations, can be very significant in 
the latter stages as sources of invention. Household and small industries 
have also served a very significant role in many economies during these 
later stages, as substantial "putting out" and subcontracting can help 
isolate larger firms from the effects of major economic downturns and 
labor strife. 
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Industrial innovation can become most significant in the advanced 
nations in the third and fourth phases, and especially the latter, as subs- 
tantial R & D investments and organization are developed. in the less 
developed nations, innovation absorption and imitation can attain un- 
precedented levels, through the establishment of capital goods indus- 
tries and foreign-owned subsidiaries. For small and medium size firms, 
the development of infrastructure and communications that this implies 
can produce substantial advantages, including the opportunity to serve 
larger markets and attain larger threshold size. At &e same time, these 
industries can also serve as significant vehicles of innovation diffusion in 
hinterland areas by increasing productivity and aggregate income. 
The rapid growth of small and medium size industries over long 
periods in the second and third phases can best be explained by their 
spatial market dispersion, due to the lack of adequate infrastructure 
and the resulting high transport and marketing costs. Anderson (1982) 
notes that small industries benefitting from this condition are those 
processing a spatially dispersed raw material where transport costs can 
be lowered through weight reduction, those producing heavy, bulky, o r  
perishable products, and the service or repair industries. In most cases, 
large industries located in the primate or  major cities are unable to com- 
pete with these firms because, in addition to inadequate infrasture, the 
establishment of branch operations in the hinterland requires substan- 
tial capital investment, knowledge of local markets, and the training of 
local labor. 
The rapid growth of small and medium size industries in these sta- 
ges can also be attributed to an increase in the amount of subcontrac- . 
ting and local assembly in such activities as forging, foundry work, ma- 
chine shop processing, and agricultura1 equipment manufacturing. Sub- 
contracting has, in particular, been found to  improve capacity utiliza- 
tion while it helps larger firms avoid labor problems during economic 
recessions, and the payment of uniformly high union wages in al1 or  
most stages of the production process. Low scale economies found in 
the production of differentiated products, sometimes also serving limi- 
ted local markets, have also contributed in many cases to rapid small 
and medium size firm growth. The tailoring and garniet industries, spe- 
cialty foods manufacturers, and handicrafts are examples of industries 
benefitting from this si tuation. 
IV. INDUSTRIAL EVOI,UTION. INNOVATION, A D  FIRM SIZI: 
A better understanding of the process of change in enterprise size 
and its potential economic impact can best be obtained b$ focusing on 
the pattems of product and process development that condition the 
firm's existence and its utilization of the entrepreneurial roles. It should 
be obvious from the preceding discussion that, while certain industrial 
firm sizes are predominant in each stage of development, individual 
changes in firm size are better related to the dynamics of product and 
process change that are, in turn, conditioned by innovative entrepre- 
neurship and extemal demand conditions. 
Product and process innovation and development have become the 
means through which firm sizes change and make their impact on local 
and regional economies. Quantum improvements in communications in- 
frastructure and information technology have helped diffuse many ad- 
vances to  even the smallest producers, thereby accelerating the pace of 
difussion and innovation adoption in many nations. At the same time, 
advances in organizational practices and the fragmentation of produc- 
tion processes have helped the growth of small and medium size firms 
by making them more capable of being integrated in the international 
division of labor in manufacturing. 
Product innovation and development have been conceptualized as 
life cycle-type phenomena with district phases of invention, growth, 
maturity, and declineI3. While demand-side preferences have been fo- 
und to  be crucial in determining the life cycle span of a product, the de- 
gree of patent protection afforded by institutional mechanisms and the 
amount of investment devoted to invention and research have also 
been found to  be very significant. In contrast, in process innovation, 
Nelson (1984) found secrecy rather than patent protection to be more 
important in preserving appropriability and Iimiting adoption and imita- 
tion. At the same time, the complex nature of process innovations ma- 
kes them harder to decipher than product innovations, where advances 
are usually embodied and can be more easily analyzed and imitated. 
Product innovation may therefore more easily benefit smaller and me- 
dium size industries than process innovations, where substantial resour- 
ces may be required for innovation or imitation. 
In a life cycle model of product innovation and development, so- 
me entrepreneurial roles may be expected to be more significant than 
others in the various phases of change (see Table 1). A look at entrepre- 
neurial performance through the various functians of an enterprise 
would, for example, reveal individual or corporate inventiveness to be a 
crucial role dunng the first phase of product development. Risk-taking 
is an essential element of this phase, and its degree of success will deter- 
mine whether a new product will be marketed at all. An invention that 
results in a patent may notnecessarily translate into a new product, ho- 
13. See Vernon (1966, 1970) and Hirsch (1 967). 

Productive coordination is a significant entrepreneurial role in the 
mature and declining phases (111-IV) of the product cycle (see Table 1). 
The adaptation of productive processes to accommodate less skilled la- 
bor or greater automation, often combined with significant difficulties 
in labor-management relations, are a major challenge. Competitive pres- 
sures usually act as major catalysts of this role, as firms strive to adjust 
and survive relative product obsolescence. A tendency in the literature 
to think of this role as being merely "routine" is quite unjustified, ho- 
wever. At a microbehavioral leve], the possibilities for innovative beha- 
vior, on the part of both labor and management, are usually not as limi- 
ted as some would think, if the proper incentives and motivation exist. 
It is also during the mature phase that significant subcontracting to  
smaller and medium size firms can occur as a means of reducing uncer- 
tainty and the negative effects of economic downturns. Significant di- 
ffusion of production toward l e s ~  developed regions usually occurs in 
this phase, through branch plant creation and the growth of small and 
medium size enterprises in those regions15. 
Significant differences in patterns of product decline during the 
last phase of product development have been documented in the mana- 
gement literature. The demise of a product may, in this sense, be as 
much due to  innovations that render it less effective as to changing exo- 
genous conditions that require a different application. Increasing com- 
petition may actually cause many industrial firms to shnnk in size, as 
efforts to reduce costs occur and some operations are subcontracted 
out or transferred to lower wage regions or nations. At the same time, 
opportunities for product differentiation also exist, especially in oliogo- 
polized industries where resources for innovation are likely to  be availa- 
ble only to  the existing corporate groups. Whenever product differentia- 
tion occurs, the strategic planning role becomes essential again, though 
not a crucially as in the second phase, as possibilities for significant 
market expansion are usually more limited. Even in oligopolized indus- 
tries, however, product differentiation can be expected to help small 
and medium size firms through vertical disintegration and the resulting 
trend toward subcontracting. 
These patterns of product change are underlain by a concurrent 
though different temporal dinamic in the processes that are applied to 
manufacture any given product. A process' life cycle may therefore be 
assumed to span over several phases of process innovation and develop- 
ment and encompass one or more product cycles (see Table 2 and Figu- 
re 2)16. Process innovations have been traditionally considered under 
15. Scc, for cxarnplc. Hün~cn (1979) and Thomas (1975). 
16. Scc, for cxarnplc, Abcrnathy ünd Town~cnd ( 1  975). Haycs ünd Whcclwright (1979). 
and Suarcz-Villa (1984. 1985. 1986). 
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the general rubric of "technology", but a review of the vax-ious entre- 
preneunal roles involved in process life cycles should reveal many other 
opportunities for innovation. The design of organizational structures t o  
accommodate a new productive process or t o  make it work more effec- 
tively is one such example. This, and the fact that process development 
often requires new ways of making decisions, planning corporate activi- 
ties, facilitating investment or a new process' access t o  capital markets, 
requires a much broader definition of innovation than is afforded by 
the usually narrow visions of technological invention. Also, technologi- 
cal invention itself often requires new modes of self-organitzation on 
the part of individuals and units searching for ideas and new combina- 
tions. Similarly, such "micro" yet significant innovations as developing 
new negotiating strategies t o  acquire or merge with other firms to  achie- 
ve greater vertical or horizontal integration, devising new forms of work 
organization, supervision, and workforce participation in quality con- 
trol, are usually ignored by the orthodox focus on "techno!ogy" as the 
source of process innovation. 
Process innovations must therefore be thought of in broader terms 
than product innovations, since they often represent whole "new ways 
of doing things" that are complex and cannot be embodied in any given 
product or commodityl". Such new approaches can often be better 
structured in newer and smaller firms where set ways and complex bu- 
reaucracies do  not become obstacles t o  creative exploration. Also, the 
revolutionary implications that such innovations have for the structure 
of any economy as well as for many "micro" aspects related to  the 
workplace, t o  managing and investing, among others, cannot be igno- 
red. Many process inventions today occur through medium size and lar- 
ge corporate actors, and this role can therefore be most closely associa- 
ted with the modem corporate R & D function. 
As with the product cycle, and for very similar reasons, the strate- 
gic planning and investment roles are a c i a l  during the second phase of 
the process cycle. Innovative strategic planning can, however, be expec- 
ted to include a broader range of activities, with deeper implications for 
medium and long term firm survival, than with product innovation and 
development. This can include al1 the logistics of planning the various 
product lines to be generated and the markets t o  be targeted, deciding 
on the geographical distribution of branch operations or  subsidiaries 
and the division of labor of each within the firm's scope of activities, 
17. Thc advantagc of a h e ~ d s t ~ r t ,  cspccially in scmiconductors, cvmputers, and aerospa- 
u. manufacturing. and advancing down the Icarning curvc, havc bccn found by Nelson (1984) 
to bc most important in prcscrving appropriability for both proccss and product innovations. In 
scmiconductors and computcrs, at least initially, thc contribution of small firms has been very 
significant. 
and promoting the firm's abilities to  marshall and manage financia1 re- 
sources. This phase is therefore especially crucial for small and medium 
size firms hoping t o  grow and acquire a larger product market share. 
Table 2.- Process Innovation and the Entrepreneurial Roles 
R & D  invention 
P i e e  investment Investment 
Marketing 
Production 
Strategic 
Planning 
Cwrdination Cwrdination 
Intermarket Interrnarket Intermarket 
Connector Connector Connector 
A third phase of process innovation and development then invol- 
ves investment as a crucial role in increasing the capacity and outreach 
of process activities and output (see Table 2). A need for greater verti- 
cal integration and coordination with suppliers and customers may also 
require intermarket connection to  play a major innovative role during 
this and the fourth phase of process development. At the same time, 
during the third phase, significant diffusion of process knowhow can be 
expected to  occur, first, to less developed export-oriented regional and 
national economies, especially in industries manufacturing consurner 
durables or  involved in significant assembly of these products. This can 
only be expected to  help small and medium size manufacturen in those 
areas, as they apply their comparative advantages in labor costs to  vie 
for additional productive capacity. The rapid diffusion to, and develop- 
rnent of, electronics manufactunng in severa1 Asian nations and, parti- 
cularly, South Korea, is a significant example of this phenomenon. It is 
significant t o  note the some of the larger f i m s  in these nations actually 
started out as relatively small concerns that grew rapidly with govern- 
ment support and significant investment and strategic planning. Such 
diffusion can become more significant during the fourth phase for eco- 
nomies involved in significant import substitution, whether in capital 
goods or consumer durables manufacturing and, to  some extent, in tho- 
se natural resource-related industries where preliminary processing capa- 
bilities are k i n g  expanded. The industrialization and adoption of inno- 
vations in nations such as Brazil, Argentina and Mexico are major exam- 
ples of this development. 
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The international diffusion of process knowhow dunng the fourth 
and fifth phases (D, E) of the process cycle has been a subject of much 
attention in recent years. Grunwald and Flamm (1985), for example, 
assign a very important role t o  labor costs in attracting assembly-type 
processes t o  less developed nations. Industries applying such processes 
are usually relatively small, by intemational standards. Cost advantages 
in this area must, however, be offset by any additional transport cost 
incurred in shipphing products t o  markets in the advanced nations. Na- 
tions with potentially large markets for any of tiiese products, where 
Figure 2.- Process and Product Cycles E2sl/-, Output 
substantially lower labor costs can offset any additional transport and 
transaction costs, can therefore enjoy a much more significant advanta- 
ge than nations with smaller potential markets. 
Intermarket connection can be expected to become a significant 
entrepreneurial role in the fifth phase of the process cycle, by promo- 
ting greater horizontal integration between a firm with an increasingly 
obsolecent productive process and other, usually smaller, service enter- 
pnses with certain medium term stability. This would most likely apply 
to industries facing significant competition, but may also affect oligo- 
polized industnes facing uncertain or highly competitive intemational 
markets. The most obvious manifestation of this development is the 
ernergence of conglomerates and increasing rates of acquisitions and 
mergen involving various secton. Increasing horizontal integration is al- 
so combined in many cases with substantial vertical integration, especia- 
Ily as the limits of the latter are reached. through either irtstitutional or  
functional constraints, and disintegration and subcontracting to smaller 
and medium size firms begin to  develop. 
Organizational problems in dealing with labor issues and endoge- 
nousexogenous environmental pressures during the last two phases cy- 
cle then ensure a significant role for coordinative entrepreneurship. As 
with the product cycle, innovation in this role may be found in experi- 
mentation with organizational and workforce arrangements that at- 
tempt greater participacion of the workforce in the productive process, 
or substitute more machinery for labor. In the case o f relocations to lo- 
wer wage nations or'regions, a significant aspect of this role may there- 
fore involve the substitution of less skilled for more skilled labor, or of 
labor for machinery, and the fragmentation of a production process in- 
to smaller units and firms. 
The temporal dimensions of the product and process cycles also 
reflect differences that are inherent in the scale and complexity of their 
innovations (see Figure 23. Product differentiation and its added lease 
on the life of a commodity is a very common strategy in product deve- 
lopment, especially in situations where no distinct or  competitive subs- 
titute has emerged. In constrast, significant process differentiations ha- 
ve been very limited, historically, since whenever they are feasible, the 
investment required is generally substantial and their longevit y is usua- 
lly quite uncertain. At the same time, it is obvious that a single but 
perhaps slightly differentiated process can accommodate more than one 
product's life cycle and, in some cases, several parallel product lines and 
their differentiations. Differentiated processes can, as a whole, be ex- 
pected to establish greater articulation with smaller and medium size in- 
dustries, as larger firms discover the disadvantages of introducing subs- 
tantial in-house modifications and capital investment. 
This paper has related entrepreneurial innovation and its various 
roles to industrial firm size dynamics in the processes of economic deve- 
lopment and manufacturing change. Special emphasis has been placed 
on the role of small and mediurn size industries in the analysis of these 
processes and their economic impacts. The approach adopted in this pa- 
per has been general in scope, and has stressed the interrelations that 
exist between entrepreneurial innovation and the development of small 
and medium size industries, at each stage of the long term processes of 
economic and industrial change. 
Some of the entrepreneurial roles defined in this paper are more 
important in some stages of economic and industrial change than in 
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others. Thus, whenever any of the crucial roles are less available t o  sma- 
ller and medium size firms, it may be expected that major obstacles t o  
firm growth and development may occur. The lack of institutionalized 
capital markets that can serve the needs of small and household tirms 
can, for example, prevent the development of these enterprises whene- 
ver the entrepreneurial investment role becomes an essential component 
of an y product or process development phase. Similarly, the lack of suf- 
ficient societal educational resources can hamper !he advancement of 
small entrepreneurs whenever invention becomes a crucial element for 
advancement, as in the first phases of product and process innovation. 
Such disparities in the supply of innovative entrepreneunal roles 
available t o  small and medium size firms and the temporal requirements 
of industrial and general economic progress can be expected to introdu- 
ce significant bottlenecks in the process of regional and local economic 
development. The fact that these considerations have been so conspi- 
cuously missing from the development literature only reinforces our ig- 
norance about the general processes of economic and social change. 
It is hoped that the general analytical framework presented in this 
paper can provide a better understanding of the role of firm size and of 
small and medium size industries, in particular, in the long term proce- 
sses of industrial and economic change. Hopefully, this effort may sti- 
mulate others t o  seek empirical evidence and to  provide further analyti- 
cal and conceptual insights on the processes outlined in this discussion. 
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